Objective: To define cortical brain responses to large and small frequency changes (increase and decrease) of high-and low-frequency tones. Methods: Event-Related Potentials (ERPs) were recorded in response to a 10% or a 50% frequency increase from 250 or 4000 Hz tones that were approximately 3 s in duration and presented at 500-ms intervals. Frequency increase was followed after 1 s by a decrease back to base frequency. Frequency changes occurred at least 1 s before or after tone onset or offset, respectively. Subjects were not attending to the stimuli. Latency, amplitude and source current density estimates of ERPs were compared across frequency changes. Results: All frequency changes evoked components P 50 , N 100 , and P 200 . N 100 and P 200 had double peaks at bilateral and right temporal sites, respectively. These components were followed by a slow negativity (SN). The constituents of N 100 were predominantly localized to temporo-parietal auditory areas. The potentials and their intracranial distributions were affected by both base frequency (larger potentials to low frequency) and direction of change (larger potentials to increase than decrease), as well as by change magnitude (larger potentials to larger change). The differences between frequency increase and decrease depended on base frequency (smaller difference to high frequency) and were localized to frontal areas. Conclusions: Brain activity varies according to frequency change direction and magnitude as well as base frequency. Significance: The effects of base frequency and direction of change may reflect brain networks involved in more complex processing such as speech that are differentially sensitive to frequency modulations of high (consonant discrimination) and low (vowels and prosody) frequencies.
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1. Introduction
Auditory change detection
Sensory systems are tuned to detect changes in the environment so the organism can take appropriate action to survive. Neural mechanisms underlying the processing of pitch changes of a tone have been studied in humans using auditory cortical potentials (McCandless and Rose, 1970; Kohn et al., 1978; Arlinger et al., 1982; Yingling and Nethercut, 1983; Tervaniemi et al., 2005) . In these studies the N 100 /P 200 components were evoked in response to changes of pitch and their amplitude could be related to both the magnitude of change and the expertise of the listener in discriminating these stimuli (Tervaniemi et al., 2005) . Other studies examined N 100 and P 200 to changes in continuous stimuli such as music (Jones et al., 1998; Jones and Perez, 2001, 2002) or speech (Laufer and Pratt, 2003a ) that varied in one or more parameters (i.e., pitch or timbre) and designated them the ''C(hange)-Complex", which in continuous stimuli is not confounded by onset responses to the appearance of the stimulus.
Humans require hearing to communicate through oral speech and language, acoustic patterns that vary over time in frequency and intensity. A particular hallmark of speech sounds is rapid changes in frequency that determine the identity of the speech element, regardless of the absolute value of frequency or intensity (e.g., /du/ spoken by a loud soprano or by a soft base). During development, the auditory system is trained and tuned to frequency variations in sounds. The ability to discriminate successive sounds on the basis of frequency is central to the perception of different formants (peak energy bands) of vowels and frequency peaks of consonants (Medwetzky, 2002) and is termed frequency
